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that this knowledge was never afterwards entirely lost, although the references to it in the Sliddle Ages are very scanty. For example, Geber,1 in the thirteenth century, was aware that mercury would dissolve considerable quantities of gold and silver, but not earthy materials, and Theophilus, the monk,2 in the eleventh century, carefully described the method of washing the sands of the Khine on wooden tables, the final operation consisting in treating the concentrates with quicksilver for the removal of the gold. The extraction of silver by mercury on lines precisely similar to those used in the patio process is described by Biringuccio in his treatise (which was published in Italian in 1540),3 and had apparently "been a secret art for some time previously. For Agricola's account of the amalgamation of gold ores, see below, p. 150.
Mercury was introduced into Mexico as a means of extracting the precious metals by Bartolome Medina in the year 1557,4 and its use doubtless soon spread to Peru and the neighbouring countries. When Barba wrote in 1639 there were three amalgamation machines in use in Peru 5—viz., the mortar (used in the Tintin process), the trapiche or Chilian mill, and the maray. The mortar was hollowed out in a hard stone, the cavity being about 9 inches both in diameter and in depth. The ore was triturated with water and mercury in this mortar with the aid of an iron pestle, while a stream of water, flowing through, carried away the crushed particles. The slimes were roughly concentrated, but most of the gold remained in the mortar with the mercury.
The maray, although equally primitive, was probably of greater capacity : it makes use of the principle employed in the bucking hammer. About the year 1825 Miers 6 saw it in Chili, where it is probably still in use. It consists of a flat or slightly concave stone, 3 feet in diameter, on which lies a spherical boulder of granite about 2 feet in diameter. This is rolled to and fro by two men seated on the ends of a long, wooden pole, which is firmly fixed to the boulder. Ore, water, and mercury are ground together in this machine, and then washed down.
The Chilian mill closely resembles the edge-runner mill of the present day, which has again come into some prominence for crushing gold ores and is also used for grinding and mixing mortar. The Peruvian trapiche had a similar circular bed of hard stone, but only one stone runner, which was driven by mules. The Chilian mill was used to prepare ores for treatment in the arrastra, which was not mentioned by Barba, and may perhaps be regarded as an outcome of the trapiche.
Among other ancient methods of amalgamating ores, the tina and cazo systems may be mentioned. The tina system, largely used in Chili, at least as late as the year 1853,7 is a modification of that still at work in the Tyrol (see Chap. IX.). The old and long-abandoned Norwegian method of treatment, described by Schluter in 1738,8 and formerly practised at Kongsberg, was also, no doubt> derived from the same source. In Norway and Chili, however, the working was not continuous. Charges of crushed ore were
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